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ABSTBACT 

To investigate the development of the process whereby 
deaf Ss attend to the orthographic structure of written materials i 
the perception of words and letter sequences by 108 deaf and hearing 
Ss matched at three grade levels (grades 1,2, and 4) of word reading 
was studied, ss were shown three sets of structured/unstructured 
stimuli {such as "VONS" and "NSDV") and were instructed to write down 
all or as much of the stimulus as they could after the cessation of 
the stimulus presentation • It was found that both the deaf and 
hearing Ss were influenced by orthographic s'.ructure at the earliest 
levels and that the hearing Ss showed no over-all superiority in this 
task* An additional finding "that fourth grade level deaf Ss performed 
better than hearing Ss on unstructured items led to the conclusion 
that older deaf Ss had developed a compensatory skill permitting 
superior perception of unstructured items. (Author/LS) 
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This study souQit to investigate tne developnient; of the procesr; v/hereoy 
deaf Ss attend to the ortho£5?aphic struci;ure of va'*itten mrerials. Tliree 
stirailuo sets (n/2 structured, n/^2 unstructured) and three faci:orial desifTO 
v/ere used to study the perception of v:ords and letter sequences by 103 deaf 
and hearing Ss rratched at thr-ee grade levels of v;ord readin[^ (1, 2, ^1). Iz 
was found that both the deaf and hearing; v/ere influenced oy orT:horx'aphic 
structure at the earliest levels. Unlike earlier findings ^ the heorinr en- 
joyed no over-all superiority in this task, a difference discussed in terrr 
of natchinc procedures. In addition, tno Ss x Materials interaction v/as 
siQfiificant at the ^t^^h grade level v;it:h these older deaf performing as w^ell 
on structured iteiris and better on unstructiired items than did the nearlng. 



The Effect of Qrthogx^aphic Structure on the 
Perception of Letter Sequences by Deaf 
and Hearing Children 

Judith B. Eriedrran V/illiam B. Gillooly 

Rutgsrs University 

It is by now v/ell established that the prelingual deaf , those who are 
or become deaf before the acquisition of language;, fall far behind their a^~ 
iratched hearing counterparts in educat^iunal achieven^^nt, especially readinp 
(.%klebust5 1964; Furth;, 1966) . Having no useful experience with the acoustic 
aspects of langaaQ^, the deaf nust preoanably decode v.Txtten naterials directly 
to ireaning without the benefit of the rrediation of acoustic cues which^ ac- 
cording to at least tv:o reading model3 (SinLtli, 1971; Gillooly, 1971), is so im- 
portant to the vrord attack skills of the hearing. This study sought to deter- 
Rine whether the unavailability of a cound system and the msdiational cues it 
affords affects the perception of lett;er sequences by the deaf and, if so, 
the aj^ of onset of such an effect. 

Gibson ard her co-workers have clearly shov.n tb^t the aecoding strategies 
of the hearing reader, both the nature reader (Gibson, et al., 1962) and the 
be^nning reader (Gibson, et al., 1963) 5 are, to a great extent, influenced 
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by the pronoancoabillty of a Liven Idtor sequence. I^or.ouncoaoiiity, accord- 
ing to zhe Gibson papers , consic:t3 in the invariant napping of speech sounds 
to syirbol sequences (phoneiiB-graphenB correspondence) and the higivorder con- 
straints dependent upon the position of letters within a sequence. On tachis- 
toscopic presentation of such sequences 03nerated accordinc to these principles 
of pronounceability, it v/as found in bo::h Gibson studies (1962; 1963) that 
hearing Ss perceived pronounceable irerrs more easily and at shorter e}q:)Osure 
tines than they did unpronounceable iteriB. 

To determine whether pronounceability was, in fact 5 the key fact;or in 
facilitating percept ion 5 Gibson, et al . (1970) presented the sane materials 
to colie£^-a£^ deaf nutes to v/hom the phenoirenon of invariant syrrl>ol-to-sound 
Trapping is uni^nov/n. Finding that the deaf Ss were aided as nuch by the pro- 
nounceability or lav/fulness of sequences as were hearing Ss, Gibson concluded 
thar the effect she had thougjit to be due to pronounceability is really the 
result of ortho£^^aphic regularity, the rales governing the internal strucuure 
of v;ord3. Other workers with the deaf, using irarerials different from Gib- 
son's (Doehring and Rosenstein, 1360; Hartung, 1970; Chen, 1973), have found, 
too, that deaf children ai'>e as influenced by pronounceability, or what Gibson 
has cone to call orthographic structure, as are hearing children. 

Although the deaf ar-e influenced by orthographic structwe a:^ mch as 
are the hearing, the 197O Gibson study found there v;as over-all superiority 
in ^he perforrrance of the hearing over the deaf on both str^uctured arid un- 
structured itenu. Ig this lag in the perception of letter sequence.; a findinp; 
generally anplicablo to the c,-af or i.; it rather the re.;ult of 3ih.:ori's 
Hatching procedures? Gibson, et al. (1070) were not specific about t;heir 
Hatching variable, but they presurrably natched on appro ximte ^ffi. Since 
the deaf *s reading is Icnown to lag v/hen age is the rnatchlnp: variable, their 
findings are not sui-prising. 



It is the purpose of thi^ study tu investigate the developirent of the 
perception of the deaf child, in partioalar, the developirent of the process 
whereby he attends to the orthographic structure of vn:>itten naterials. This 
investi^tion is based on Gibson's 1963 study but uses deaf and hearing Q/; 
natched on three gr^ade levels of reading, 1st, 2nd, and ^ith. By rratching 
on the basis of word reading skill rather than ags or grade placeimnt, at 
least one factor involved in the reading superiority of the hearing will be 
controlled. It is predicted that the deaf, even the earliest sta^ of 
reading, are influenced by the rules of orthography. 

ME2-I0D 

DesifTi 

There were thiree sets of stiiruli erployed in this r>;:udy and three experi- 
irental desigf^.s depending on the stinulus set. 

For set A, the desi©^ was a 2 X 3 X 3 conplooely-crossed factorial '^th 
tv;o repeated rreasures* The experirrental factors were: sex (M/F), reading 
grade level (grades 1, 2,, ^) and subjects (oral deaf, non-oral deaf, and 
hearing). The repeated riBasurcj v;ere: stinulas structure (ortho graphically 
reealar/irre^ular) , and length of sti:mlus (i! and 5 letters). 

For stimulus set 3, the dez±m was a 2 X 2 X 3 corrpletely-croci^ed fac-- 
torial v;ith one repeated irea^-ure. The e>peri:rental factors were: sex (M/F), 
reading level (gr^ades 1, 2), and subjects (oral deaf, non~oral deaf, and 
hearing). The' repeated .rreaL^ure was stirrulus structure or nDaninr/ulnei^s 
(ortho^yaphically ror^alar trigram, ortlio raphioally lrre;tiLai* tri^rarii, throe 
letter word) . 

For stimalus set C, the design was a 2 X 3 corrpletely-crossed factorial 
with two repeated Treasures. The experimental factors were: sex (I^) and 
subjects (oral deaf, non-oral deaf, and hearinf;) . The repeated ireasures 
were: stiailus structui^e (orthographically re^iilar/irreoular) and len^j;th. 

erJc 5 



of stirmlus (i!, 5, and C lezzers) . 

All data were txi^oly/M b.y IBM 3CO-65 conpircer usins the Stati:;tical 
Analysis System (SA5) propram for AKOVA with repeated msosjore;:, correctir.pt 
for Uiiequal cell nurrbors by regression analysis (Barr and Goodnight, 1972). 

Subjects 

Si:<ty-three deaf Ss, 9 to 1'! yeai»c. of age from the Katsenbach School 
for the Deaf (V/est Trenton, :tew Jersey) , w®re |p.ven the Vocabulary Reading 
subsections of the appropriate form of the Gates-MacGinitie Readinj^ Test 
(rrinary A and B and Survey all FornB 1) . These Ss constituted the en- 
tire population at the Katz^ntach School \ho fit the followinp; criteria: 
nornal intellio3nce (90-110), preling^al deafness, profound deafness (aver- 

hearing loss of 80 dbs. or greater), and no other neuroloalcal 
inpairment . 

S3 were classified as being oi^al (n = 32) or non-oral (n = 31) deaf 
based on their principal ireans of cor.minication, the oral group by speech 
and the non-oral by sign and nssture as determined by their classroom 
teachers and supervisors. 7ne child's intention to comirunicate orally, not 
the intelligibility of his/her speech, was the deciding factor in assirnine: 
the classification. 

The problem of finding an appropriate hearin.T control group for research 
on the deaf is not easily resolved. Tlie well-docunBnted educational de- 
ficiencies of the deaf (?ur-th, 1966; \vklebust, 196^1) rule out rratching on 
the basis of chronological a*j5 or prade level. T}-ie different nature of the 
tests involved (verbal for t;.:.- Yx.ivin- zs.i ncn-vorLal for the deut) rule 
out iratching on the basis of mental app. Since a facet of vrark reading 
skill is the oopic of inquiry here, it was decided to mtch h'.arint- S3 with 
the oral and nun-oral deaf on the basis of ti.Gir perforr.ance on the Vocanulary 
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Readinc cutoec-cion of the Gatet>-?-fecGlr.. cio Reading Toct (19Y3). 

Accordingly, this tejt v;a-o admlniat-ired to four grades of childr-en at 
Public School m (Staten Island, M. Y.), and il5 nornal hcarin? Ss whose 
scores most closely corresponded to those of the deaf Ss at 1st, 2nd, and 
i!th readinr grade levels v;ere selected for inclusion in tho study. It war, 
considered by the Ep that the social class background of the Ss attendin<!; 
P.S. 'lOR corresponded closely zo that of the population of the Katsenbach 
School. 

Table I details the classification of Ss by heai-inp status, a^^, sex, 
and reading ocado level. It iray be noted that the n^an aQS of tho 1st 



Insert Table I here 



grade hearing Ss is jr-eater than could be e>X)ected. Experience showed that 
the avei-a^e 6-yaar-old cannot mez the response deirands of the task (parti- 
cularly the v.-ritinc of the responses) . Ther-efore, 2nd and 3rd grade children 
of noriral intellia^nce who scored at the 1st grade level on the readin^r test 
forrnod the 1st erade control froap. By including those older Ss as controls, 
the discrepancy in naturity wlach ordira::'ily favors the deaf Ss bo';ause of 
tlisir educational deficits v;as reduced. 

Materials 

"liree sots of structured/anstractured stirruli were used. Sot A con- 
sisted of the 10 four and 10 five letter sequences (n/2 structured, n/2 un- 
:;tructur-oci) errplcye-d by Gibson ot al . (19-2). 

StiiTulus set B consisted of the 30 tripjirru (n/3 stmctured, n/3 unstnac- 
tur-ed, and n/3 words) er.ployfJ by Gibson et.al. (:.>S3) . Both the set A and 
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Table 1 

Breakdovm oi" Subjects by AgB, 
Roading Score, and Sex 



First 
Level 



1. Hear-ing 

2. Oral Deaf 

3. I»ori-oral Deai 



Mean Aro 
7.70 
8.95 
9.07 



Mean Reading 
Score 

1.60 

1.56 

1.51 



il Fales II Ferrales 



3 
3 



3 
3 



Second 

Grade 

Level 



earing 7.91 

2. Oral Deaf 9.88 

3. Non-oral Deaf 10.36 



2.56 

2MQ 



10 



13 
8 

5 



Fourcn 

Grade 

Level 



1. Hearing 9.33 

2. Oral Deaf 13.7^5 

3. K'on-oral Deaf 1^.66 



i|.51 



11 



6 



7 

k 

3 



f 



8 




B nauorials contiolled for letter freo;,incy and set 3 additionally controlled 
for trigram frequency as explained in the Gibson papers. 

Stirrulus set C consisted of 20 additional 5, and 6 letter sequences 
used by Gibson, et al . (1962) (n/2 structured, n/2 unstrucuured) plus the 
20 stimli of Set A. The total set C consisted of 10 four>, l6 five, and m 
six letter sequences (n/2 structured, n/2 unstinactured) . 

Table 2 presents stimalus sets A, B, and C. Sets A & B v/ere presented 
to all 3s on 1st and 2nd grade reading levels. Set C v;as presented to Ss 



Insert Table 2 liere 



on a ^th ijr'ade reading level. 

Each stlnulus item (70 in all) v,^s type J v/ith a prirrary typevrriter in 
upper case letters (1/^! inch on Crane's off-v/hite bond paper, photogi^aphed 
v/ith KODAK black and v:hito slide film, and developed as a 2 X 2 nr.. slide. An 
equal nunber of slides v;ere prepared v;ith each consistintt of tv;o black, parallel 
horizontal lines placed at the center of the slide. Tnese slides served as a 
reauy sigrtal arKi fixation point as described in the procedures section. 
Finally, 70 blanic slides (translucent v;hite) v/cre used at each inter-stirrulus 
interval . 

Appar^atus 

Tv/o Kodak Elcta/jraphic Carousel projectors (Model equipped v:ith h inch 
Ektacraphic lenses, one loaded v/ith slides of the stirrulus itcirs, t:;e other 
vjith slidu:; containiri:; th'^ par'allcl linos ar;.i tho trarislucent .ill.^c^t', vxro 
controlled by three Hunter Decade Interyal Tirrcrs. The stinulus iturrc v;ere 
px»oJccted on a screen throuf;i a Gerbrands tachistcsoooic shutter, also con- 
trolled by the tlrrers. Trie eoxipr.ent v;as v/ired in such a way that once a stinu- 
lus interval was be<:Mn nanually all other intervals v;ere M.i:od au'A>rat.lorii;y. 



Table 2 

Lists of Stiiiulus Sets A, B, and C Arranged as 
Structured and Unstructured Sets 



CLA'IS^-^ 



FRAT'B- 

sland' 



32 



11 



BLASFS 



SMAW-^"'' 
SPRILK-^^ 



"Digits follov;inn each letter sequence represent the place of uhat 
sequence in the random order of presentation. 



BLOl^ 
letter 



38 









Test B 






C 


lL Ull • 


unpron. 


V?ord 


Pron. 


Unpron. 


Pron. 


Unpron. 


V WiW 


rOuV 


Ami 

CAT 


TAC 


r-v.^lO 

TCA 




in 




poAr 


CAM 


MAC 


NCA 




XOGL-^° 






rUi 


TUP 


pnr 


LOES-' 


^7 

C8CL^' 






/ \rr»5 


28 

i'iAD 


DNA*^ 




7 


uiJJA 


vrr^r l6 
aCGL 


PIG 


GI? 


8 


SULB'^' 






SPIGR^' 




TSP*'"''^ 


pte''^ 


BRELP"^ 


LPEBR^*^ 


FRAjiffi-'--'- 






NAR-^3 


RI^A-'*^ 






CLAiS^ 






NAI^l^^ 






SKSEB^-^ 


KEL?° 


LPEBR-^^ 






1? 
















GR]BP^° 


SPIGR'^^ 



SACL^-^ 
r-BZ-JR-^'^ 



SPSABL 



19 

f 

15 



IfffiEPR' 
MPAVBf'f^ 
LKI3?R^° 



KICfilliR' 



ESORBr 



10 
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Procedure 

Each stiirulus interval was 15 seconds long during v/hich the black 
parallel, horizontal lines were presented. Tv;o seconds after onset of the 
lines the stiirulus was presented between them for a ^100 rTr,ec, duration, 
Th3 lines, therefore, served both as ready sifnal and f:>ntion point- Only 
the lines* renained on the screen for the additional 12.6 seconds of the 15 
second stiinalus inter^/al. At the termination of the stimulus interval, one 
pj^ojector advanced to a blank slide thereby iiaintaininf- nearly constant 
illunlnation of the screen while the other projector adVv-mced to the next 
stiirulus item in preparation for the next tachistoscopic presentation. All 
stiraii v;erc presented in random order. 

7ne deaf Ss were far^liarized with the laboratory sottinp an^ equiprant 
several days prior to the actual experiment and instructed carefully by 
th^ir principal on the dennr.d characteristics of the exrerinent. 

Ss were provided with one practice sheet consisting of 6 nur*ered lines 
and an answer booklet, each sheet conslstinc of 10 nunber lines. They were 
inntrcictei to view the two parallel, horizontal lines as a ready sifnal, 
afrend closely to the stiirulus projecte-l between the lines, and write down 
all or as ra^ch of the stimjlus as they could, avoidinr vald cxiessinr. There 
were 6 practice stirruli consistinfr of words, structured, and unstr^Jictar<=^i 
letter sequences equal in lenrth but not the sam!? as the eroerinrntal 
stiruli. 

Gs v;ere encourarpd to v/rite their response as soon as possible after 
the cessation of the stiirulus prerentatlon, and E v:aited until each S had 
conpleted his response before initiating; the ner-rt sti:ailus interval. 

Deaf 3s were tested in pairs and all hearinr Ss three at a tirr^^ at 
individual desks 3-1/? feet from the r->^eon in a srrall, darkened room. 

li. 




Table 3 presents the nean nurrber of conpletely correct' responses for 
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stinulua seto A, B, and C. It can be noted tliat scores on Set A (k and 5 
letter ceauences) for all Ss on the 1st and 2nd jar-ada levels ar-e erctreiosly 
low, a ranj) of ri^an scores fro.T. .3 to 1.9 correct per 10 stinulus iteirr;, 
while HBan scores on Set 6 (-^-letter .vor-Js and structured and unstructured 
tri{3:'arrc) for the sane Ss are considerably hirner, a ran.qj of 6.3 to S.5 
per 10 words, ''i.5 to 3.^! per 10 structured tric^rarrs, and 3.1 to 8.1 per 10 
urtstructured trigi-am-,. Tnis differential is due, no doubt, to the .-greater 
difficulty e:<perienced by all Ss in processing i| aj^d 5 letter sequences. 
Ic can also be noted that iiiea.n scores for '1th ^r-ade Ss on Set C vv'ere no 
hiijier and, for sons S croups, slirj-.tly lower, than for these same 'tth tirade 
Ss on Set A even tr-ougp on Set C the scores represent inean nunber cor-rect 
out of kO and on Set A, nsan nunber correct out of 20. This findinr can be 
explained by the fact tl-at the insan scores for Test C are brougjit dov.n con- 
siderably by extrerrely poor responses to 6-letter sequences, a ireai-i of 1 
or below out of 7 for unstructui-ed iteim and 2 or below out of 7 for struo- 
tuTid itei.B. 

Stiiiulus Set A 

Analysis of variance of f^.e 2 X 3X3 factorial desipn by iic'/ins of 
reccessioii analysis e:-:c>joaoJ the capabilities oi' the existiiiC JAC :jro,-;'a..; 
for >\!IOYA. llov/ever, nunsrous inconplete solutior.s indicated that ryadlnf- 
level wi.s a^hidily significant nain effect, a findinr which oucncsted that 
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Tablj 3 

Mean Nusrber of Conpletely Correct /iesponses to Stinulus Iteira by 
Oral Deaf, Non-Oral Deaf and Hearing Ss to 
Stinulus Sets A, B, and C 



Stimlus Set A (nean // correct out of m stimivn 








Hearing 


Oral Deaf 


Mon-Or-al 


Deaf 




IT O 

u s 


U 




S 


1st .7 1.6 


.3 .8 


.5 




.7 


2nd 1.1 1.9 


1.0 1.9 


1.1 




1.9 


^th 1.5 3.7 




2.3 




3.6 


Eroerinsnt I, Test B (nfian if 










Grade U S V/ORD 


U S WORD 


U 


s 


WORD 


1st 5.6 e.k 8.1 


^f.^l 5.0 6.3 


3.1 


^!.5 


7.7 


2nd 6.8 8.3 9.^ 


7.0 8.H 9.H 


8.1 


8.3 


9.5 


E:(perinent I, Test C (iJBan // 


correct: out of 20 stiiaili) 








Grade U S 


u s 


U 




S 


i}th 1.2 3.5 


2.5 ^i.l 


2.7 




3.8 



= unstructured 
*S = structured 
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three oeparate analyses, one for each loading grade level, would be worth 
while. Thus, the analysis for Set A wa^ divided into three 2X3 factorial 
designs, each with two repeated rreasuros. The three corresponding AlIOVA 
Tables are presented here as Table 4. 

Insert Table h here 



It can be noted that both repeated measures, stinulus structure (P) and 
stinulus length (L), vjere consistently significant nain effects at all ©L'-ade 
levels. There was no significant nain effect for the subject variable. 
Hearing, indicating no significant differences in the over-all perforirance 
of the three groups studied. Although, as can be noted by examination of 
the three parts of Table k, several 2-way and 3-way interactions were simi- 
ficant, only the Ss x Materials interactions are of inportance and will be 
considered in detail. At reading pjade level there v;as a significant 
2-way interaction, Kyaring by Stinulus Structure (H x p;.. Fig. 1 denonstrates 

Insert Fig. 1 here 



the differential response to unstructured and stroictured itens as being 
greater for hearing controls than for either group of deaf Ss. It is clear 
that the 2 groups of deaf Ss did as v;ell as the hea.rinp on the structured 
materials and actually better than the hearing on the unstructured iraterlals. 

Stlnulu.: Set B 

The MOVA Table for Set B (see Table 5) indicates sigiificant nain 



Insert Table 5 here 



Tabl.r 'A 
ANOVA Tables for Set A 
Set A, 1st Reading Grade Level 



Source p£ Sums of Sq. r-feajt Sq . F 

Hearing (H) 2 5.8 2.9 1.1 

Sex (S) 1 .1 .1 .01} 

H xS 2 .71 .35 .1 

• ID (Hearing Sex) 32 83.37 2.6 

Length (L) 1 68.00 68.0 75.7 * 

Pronounceabllity (P) l 6.2 6.2 6.9* 

H X L 2 5.6 2.8 3-13-- 

S X L 1 0.0 0.0 .95 

H X S X L 2 .2ii .12 .86 

H X P 2 .29 .11 .16 

S X P i .21 .21 .23 

K X S X ? 2 .65 .33 .36 

L X P 1 i|.67 '1.67 5.20« 

H X L X P 2 .57 .28 .31 

S X L X ? 1 .17 .17 .18 



Table i: (Cont'd.) 
Set A, 2na Grade Reading Level 



Source 



D? 



Suns of Sa. 



!%an So , 



Hearing (H) 2 

Sex (S) 1 

H X S 2 

ID (H X S) i!9 

Length (L) 1 

H X L 2 

S X L 1 

H X S X L 2 

Pronou-nceability (?) 1 

H X P 2 

S X ? 1 

H X S X P 2 

L X P 1 

H X L X P 2 

S X L X ? 1 



.03 
9.07 
9.57 
180.83 
232.16 

7.5 

.05 
.39 
110.16 
.08 
3.16 
1.611 
li.09 
.31 
.13 



.02 

9.07 
11.78 
3.711 
232.16 
3.7 
.05 
.19 

ko.is 
.on 
3.16 

.82 
l}.09 
.16 
.13 



.005 
2.1| 

1.3 

2IIO.57 * 
3.88 - 

.05 
.20 

111.61 » 

.05 

3.23 

.85 

l|.2l| « 

.16 
.HI 
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Table H ("ont'd.) 
Set A, l!th Grade Reading Level 



Source 



DF 



Sum of Sq. 



Mean Sq. 



Hearing (H) 2 

Sex (S) 1 

H xS 2 

ID (H S) 18 

Length (L) i 

H X L 2 

S X L 1 

H X S X L 2 

Pronounceability (P) 1 

H X P 2 

S X P 1 

H X S X P 2 

L X P 1 

H X L X P 2 

S X L X P 1 



10.20 
2.3'l 
11.28 
6i|.l6 
75.26 
.78 
.09 
6.11 
61.76 
7.78 
5.51 
.19 
11.3^ 
.28 
.01 



5.10 

5.6i| 
3.56 
75.26 
.39 
.09 
3.55 
61.76 
3.89 
5.51 
.09 
11. 3'^ 
.111 
.01 



I.I13 
.66 

I. 60 

21.2 « 

.50 

.12 

3.93 * 
79.29 « 

II. 99 * 

7.07 K 

.13 
l-'i.56 « 
.83 
.90 



1.7 
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H Correct 



5.0, 
ii.5; 

I 

3.5| 
3.oj 

2.5 
2.0| 

1.5 
1.0 

•i 

0! 



K 

Dl 



unstructurea 



Structured 



Pig. !• For Test A, significant interaction betv;een 
hearing and pronounceability (H x P) for Ss on a hth 
0?ade reading level. 



18 



Tabl 5 
' ii-X'OVA Tablo for Set B 



Source 


DP 


SuiiB of Sa. 


ffean So. 


P 


Hearing (H) 


2 


9.56 


i{.78 


.31 


Grade (G) 


^ 


^!12.73 


i<12.73 


29.60 » 


H X G 


2 


58.91 


29. h5 


2.12 


Sex (s) 


1 


20.09 


20.09 


1.15 


H xS 


2 


19.93 


9.96 


.71 


G X S 


1 


i! If. ill 


iJ^^.ill 


3.19 


H X G X S 


2 


l.i|6 


.73 


.05 


ID (H G S) 


83 


1151.88 


13.9 




Pronounceability (?) 


2 


302.77 


151.38 


80.86 « 


H X P 


k 


5.85 


2.92 


.7B 


G X P 


2 


9.26 


ii.63 


2.17 


S X P 


2 


.88 


.11} 


.21 


H X G X P 


]| 


26.19 


6.59 


3.19 « 


G X S X P 


2 


.09 


.05 


-.02 


H X S X P 




10.23 


2.5'! 


1.36 


H X 6 X S X P 


k 


1.6^1 


.11 


.22 



19 

ERIC 



-18^ 

effects for reading level (G) sr.d for i-.e repeated rrsanure of stimulus 
structure (?) . Tnere was no sienificant rain effect for the subject var-i- 
able, HoaiUng, nor was there any significant Ss x Materials interaction. 

Stimulus Set C 

Trie Ak'OVA Table for Set C (see Table 6) indicates a {greater refinenent 

Insert Table 6 here 



of ti:e error term, a procedure which, though possible her-e, proved too 
conplex for the SA5 Ai.'OVA proejram in aralyses of Sets A and B. A^ain, the 
two repeated iieasur-es, stirrulus structure (?) and stinulus length (L), wore 
significant irain effects. The Ss x r-'aterials interaction H x ?, presented 
in Fig. 2, was significant as it was for Set A for Ss on a 'ith j^rade level 



Insert Pig. 2 here 



(see Pig. 2) . Both gr-oups of deaf were seen to be less affected by the ab- 
sence of the factor of stinulus structur-e than were the hearing controls, 
perforning as v;ell on structured rtaterials and better on unstructured 
materials than did the hearing controls. 

Tne Repeated r':ea.::ure:- . Tne interaction between the two repeated rreasurus, 
stinulus structure (i') and stinulus length (L) , si|.Tiificant on analyses of 
Sets A and C, denonds soire airther e:wl-j nation. Fig. 3 f-,ho\;:; Za on a H'ch 



Insert Fig. 3 here 



/vnalysis of Variance Tablo for Stlnulus Set C 



Source 

Hearing (H) 
Sex (S) 
H X S 

Stinulus Length (L) 
K X L 
S X L 
K jc S X L 

Pronounceability (P) 

H X P 

S X P 

rl X S X P 

L X P 

H X L X P 

S X L X P 

ID (li S) 

ID X L (H S) 

ID X P (H S) 

ID X L X P (H S) 



df Suits of Sq. Mean So. 

2 30.27 15.13' 

1 8.03 8.03 

2 26.08 lii.Oil 
2 268.51 13^1.25 
k 3.63 .90 
2 1.35 .67 
^! 1'!.13 3.7 

1 121.0 121.0 

2 10.38 5.19 

1 ■ 1.00 1.00 

2 2.^!-'} 1.22 
2 52.79 26.39 
1? B.ilO 2.1 

2 3.29 i.6n 

18 iii2.27 7.90 

36 i|8.36 1.3^! 

18 21.16 1.19 

36 36.16 1.05 
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I 



5.0 




Hearing 

Oral Deaf 

i.-<=:.ov-c- c- Non-Oral Deaf 



Unstructured Structured 



Pig. 2. For Test C, a significant interaction between 
hearing and pronounceability (H x P) for Ss on a. ^ith 
grade reading level. 
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# Correct 



6.0 

5.5 

5.13 
^!.5 

3.5 
3.0 

2.5 
2.0 
1.5 
1.0! 




Structured 



\ 



\ Unotractured 



ien^h of Sequence 



Pig. 3. For Test C, a sipnificsnt interaction betv;een 
the 2 repeated rreasiires, pronounceability and lenfth of 
sequence (? x L), for Ss on a ^th grade reading level. 
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eracio reacUnc level (Set C) respondin,:; .ore differentially to the factors 
of Svinulus structure on 5-lotter sequences than on either ^l-lett&r or 
6-ietter sequences. ii shows Ss on the ist and 2nd readin.j- levels 

Insert Pig. ij here 



(Set A) re:.-pondinir to the factor of stinulus structure nore differentially 
on i!-letter than on 5-letter sequences. Those data sucgsst zne possibility 
thJit for Ss reading on lith prade level the 5-lctter sequence is the irast 
appropriate test of response to stiiailus structiire and that for Ss reading 
on a Ist and 2nd grade level, the l!-letter sequence is rrost appropriate. 

Error Analy;:ls . Errors .in response to Stirrulus Sets A ar.d B were noted arid 
analy;:ed only in cases where a v-rritten response appeai'-ed uore or less 
Structured than the stimalus. The judiTr^nts v;ere 'subjective, based on tho 
Es* ov/ii perception of orthoor'aphic structure. Tiie criteria for noting an 
error v;ere as follows: v/hen an unstructured item v;as v.Titten as rrore struc- 
tured, a structured item vrritten as less structured, or a structured or 
unstructured item transformad into a v;ord. 

Of errors v;hich altered stiraJus structure uhe ove>'^/;helnlng: percentao3 
at all CT'ade levels for all gjr^oups of Ss v;ere in t;he direction of greater 
structure beinc built into the response. Table 7 shows these percentaros . 



Insert Tat)le 7 here 



In a Sign Test in which errors frorri U to S were coirnared with errors from 
S to U, :r = 8.5, df = 1, sifTiificant at the .01 level. 




Pig. For Test A, a significant in;:eraction betv/een 
2 repeated nreasui-^es, pronouiiceability and lenfth of 
sequence, for Ss on 1st and 2nd gr-ade reading levels. 
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Tabic 7 

Percentaesss of Errors which Altered the Orthoga'aphic 
Structure of the Stinuli 

Exoeriment I 



Set A Hearing Or-al Deaf Non-Oral Deaf 

Grade U-5 S-U U-^ S-U U-S S-U 

1st 83 17 72 28 83 17 

2na 91 9 79 21 81 19 

*!th 9K 6 9^4 6 83 3.2 

Set 3 

1st 88 12 71 29 83 17 

2nd 93 7 91 9 65 36 
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Di3cu3: Con 

•rne najor experiimntal finding, indicating clearly no sienifiocint 
difference between the deaf and hearing in the perception of 3truci.ui-ed 
iteirs, demonstrates that deaf chil. en at thnr-ee grade levels of reading 
are influenced as mach by or'thographic stracture as are hearing children 
in their perception of letter sequences. This finding conforns to the re- 
sults of other studies v.lth the deaf (Doehring and Rosenstein, 196O; Haruung, 
1970; Gibson, et al., 1970; Chen, 1973). Because the acoustic aspects of 
lan^age are irrelevant to the deaf, this finding lends support to Gibson's 
conclusion (I963; 1970) that it is orthographic structure, not pronounce- 
ability oer se, to which all Ss, hearing and deaf, attend. Tlie influence 
of oi-tho@?aphic structure begins at the earliest stagss of learning to reau 
(1st and 2r.d {_rade levels) and continues throughout a irore advanced st&ts 
(hth grade level) . 

Unlike Gibson's 1970 finding?, there was no over-all superiority enjoyed 
by hearing Ss in tb.is study. It is concluded tb&z this outcoire is due to 
the fact that matching was in terms of a measure of reading perforirance, 
not a^. 

Tne finding of a significant Ss x Materials interaction only for Ss 
reading on a i|th gj^ade level (neanage lii.2) offers further insij^ht into 
the developm3nt of the perceptual capacities of the tiaturing deaf child. 
As can be noted in the analysis of the data from Set A when each grade was 
analyzed separately (see Pig. 2) and in the analysis of data from Set C 
(see Fig. 5) , the deaf Ss responded as v;oll to structured itejn-. buc betu,*r 
to unstructured itenxs than did their hearing counterparts. These deaf 
children seem to have learned the rules of orthoiiraplij/- as v;ell as the 
hearing children wit'n whom they were Hatched and, in addition, seeir. to have 




developed a conpensatory skill which pt.^-rnits superior pcrot?ption of un^^truc- 
tured itejpj. It is possible that only after the deaf child reaches adole- 
scence can rhis additional skill, v;hat v:e might cc^ll "visual reading:," 
becorre well developed. Apparently, this conpensatory skill v/Mch io cleai'ly 
not based on the perception of orthogr-aphic structure does not: ener^-^ mzll 
the deaf child enters a irore advanced staf^ of reading?. 

Evidence for such a conpensatory skill was not found by Gibson, et al. 
(1970) in their use of similar- naterlals with college-a©2 deaf; that is, 
they found no Ss x Materials interaction. The reason for such a disparity 
in findings is unknov;n. 

It n4^:t be aro-ied that the results obtained with the older deaf Ss 
in this study (that is, their superior perception of unstructured iteirs) is 
sinply an artifact of the iratching proce:Iui»e. For e-xani:)le, matching on th.e 
basis of v/ord reading skill did result in a disparity in age between deaf 
and hearing Ss at all grade levels (see Table 1). Countering such an 
arg^irent, however, is the fact that, thougi hearing and deaf were notched 
in the sanB way at tp2?ee grade levels of reading, the significant Ss x 
Materials intereaction emsrg&d only for those Ss reading on a fourth g^ade 
level. If the iratching procedure itself produced the sit^if ica>jt inter- 
action, one could expect the sanB results to appear at all grade levels (via 
a nain effect). 

It nl£iit also be argued that the experlrrental outcorrc, that is the 
chan£^ in results across grade levels, my reflect a chanro in t);e I'eadinr- 
curriculum at zhe Kcit^ienbach School. ILrwever, accordlnp to the Lv.p/rvi.x^r^ 
at the school, there has been the sarre strong enphasis on the teaching of 
phonics and phonerrB-praphere correspondence for over ten year-s, a roadinr 
program to v;hich all Ss in our study are and have been exposed. 

^'8 



Finally, the results of this stud., trace the developing perceptual 
capacities of the deaf as he learns to read. Clearly, the prelin^ual 
deaf child at the 1st, 2nd, and ^ith gpade levels of reading is as capable 
as is his hearing counterpart in attending to ori;hogr^aphic structure. That 
he comes to this perception of orthographic structure v/ithout benefit of 
acoustic mediation suggssts that the decoding aspects of reading by the 
deaf involve a visual-cognitive process from the earliest staples of learning 
to read. In addition, as the results of this study indicate, a furxiher percep- 
tual capacity beconBs available to the deaf adolescent, a capacity based on 
a refined ireans of "visual reading" not v/holly reliant on orthopraphic 
structure. 
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